Cetuximab-resistant oral squamous cell carcinoma cells become sensitive in anchorage-independent culture conditions through the activation of the EGFR/AKT pathway.
We have previously shown that growth of the oral squamous cell carcinoma cell line SAS, is resistant to cetuximab in monolayer culture conditions, even though epidermal growth factor receptor (EGFR) was phosphorylated, but the growth of SAS aggregates was sensitive to cetuximab. In the present study, we demonstrate differences in the EGFR signaling pathways utilized by SAS cells in monolayer and suspension cultures at the molecular level. Cetuximab treatment of SAS cells in monolayer cultures inhibits the phosphorylation of EGFR and ERK, and reduces the cell migratory potency, but not cell proliferation. AG1478 treatment reduces the phosphorylation of EGFR, ERK and AKT, and affects cell growth in monolayer cultures. The phosphorylation levels of EGFR and AKT are significantly higher in SAS cell aggregates compared to monolayer cultures. Treatment with cetuximab and AG1478 reduces the growth of SAS aggregates and eliminates the phosphorylation of EGFR and AKT. Furthermore, proliferation of SAS aggregates is also inhibited by LY294002 and MK2206, which are inhibitors of PI3K and AKT, respectively. In addition, treatment with the lipid raft disruptor filipin III reduced the phosphorylation levels of EGFR and Akt in SAS aggregates, but not in SAS monolayer culture. These results suggest the possibility that ligands in the serum stimulate the phosphorylation of EGFR localized in lipid rafts leading to PI3K-AKT activation, which results in the growth of SAS aggregates, therefore resulting in the sensitivity of SAS aggregates to cetuximab.